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Abstract

Background  As artificial intelligence (AI)-related technologies such as big data, graphics processing
unit (GPU), and deep learning have developed and the design work environment has changed, research on
the use of Al tools is being actively attempted in the design field. In the existing directions of research and
development of Al tools, the relationship between the actual work performed at each stage of the design
process and the work support area of the AI tool has not been sufficiently investigated. This study aims to
suggest the directions of work support for Al tools that can effectively and efficiently support work in the
design process.

Methods Through a literature review, we investigated trends in utilizing AI in the design field and
research trends in Al-based design support tools. We also analyzed the trends of adopting AI tools for
design work by selecting some of the existing AI design support tools. Through in-depth interviews with
designers, their needs for work assistance were identified. Through in-depth interviews with AI experts,
we explored possibilities of using Al tools in design work. In addition, we proposed directions for work
support of Al tools that can help designers’ work effectively.

Results The results of in-depth interviews showed that designers mostly needed the assistance of
others when planning for project directions and making decisions based on objective judgment. Currently,
Al tools are mainly used in the process of generating design ideas, and creating prototypes through design
development. The planning and decision-making work stages of Al tools are rarely involved.

Conclusions  This study proposes the directions of Al tools that assist design tasks more effectively
and efficiently by reflecting the current status of AI design tools and the requirements of support tools
for designers. First, designers need AI support tools that assist design planning works by collecting and
analyzing data suitable for project purposes and provide objective data necessary for decision-making
tasks. Second, it is necessary to systematically help the idea generation and convergence process by
reflecting the planning intention. Third, AI tools as a system are needed to manage design tasks integrally
and organically according to the project purpose. This study is expected to be more practical in performing
design tasks by proposing the direction of use of AI tools from the perspective of designers' needs.
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4] glol¥] &4} 3D 189 9] S, GPU(Graphics Processing Units) A% 34, Al 71&9] We o ule}
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AlE E85 AlY el B ble] &-go] Gl YrkNa & Kim, 2021). 34 T2kl ofol A= HA
2EUP| AE AB|AgL 22 Q13 A5 Vet Hilo] ARt thoket AtglEol SRS th(Lee & Lee
2021). Verganti, Vendraminelli and Iansiti(2020)e]l ©]J5}H, Al Altfe] tjAo]H <] GR-E= MEE AL
FAFetaL TAR I ol A AT 4= Ql= EAl HAS f18l AL AR AIAEE TR e YRR Bsd os

A= ch(Figure 1).

Problem Solving Loop

Design Solve Use
[ J Sensors
Al — Data

Figure 1 Design in Al environment
(Verganti, Vendraminelli & lansiti, 2020)
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Table 1 Examples of Al design support tools
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Table 2 Utilization of Al design support tools according to design tasks
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Table 3 Designer In-depth interview overview
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